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FEDERAL COMMUNICATIONS COMMISSION 

Washington, DC 20554 
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Commission's Competitive Bidding Rules ) 
and Procedures 1 
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Comments of Telephone and Data Systems, Inc. and 
LJnitec! States Cel1da.r Corporation 

Telephone and Data Systems, Inc. and its subsidiary United States Cellular Corporation 

(collectively, 'ITDSII), by their attorneys, submit their comments in response to the Commission's 

Declaratory R-ding and Notice of Proposed Rulemaking (FCC 05-123), released June 14,2005 

regarding Implementation of the Commercial Spectrum Enhancement Act and Modernization of 

thhe Commission's Competitive Bidding Rdes and Procedures in WT Docket No. 05-21 I 

("Declaratory Ruling" or "Notice"). 

First, we applaud the Commission's recent decision on reconsideration to adopt changes 

in the 1.7/2.1 GHz Advanced Wireless Services (AWS) band plan confirming its strong 

commitment to enhanced spectrum options for rural providers, new entrants and regional 

providers' and to begin preparations under guidelines in its Declaratory Ruling for the auction of 

1.7/2.1 GHz Advanced Wireless spectrum in 2006. 

See the Commission's Order on Reconsideration regarding Service Rules for Advanced Wireless Services in the 
1.7 GHz and 2.1 GHz Bands, WT Docket No. 02-353, Released: August 15,2005 (Paras. 14-18) 



The Commission's Notice requests comment on possible changes in its auction rules to 

clarify how it intends to comply with the recently enacted Commercial Spectrum Enhancement 

Act.2 We are in general agreement with the approaches outlined in its Notice to confiiin the 

"total cash proceeds" from any auction of eligible frequencies must equal at least 1 10 percent of 

estimated relocation costs of eligible federal entities. They seem reasonably responsive to the 

Commission's statutory mandate. 

The Commission also requests comment on (1) possible changes in its auction procedures 

including the possible expanded use of its consortium bidding in package bidding situations 

possibly to offset the threshold problem for small bidders, (2) possible changes in the amount of 

the default penalty which will apply in package bidding auctions relating to the apportionment of 

. .  
a ipjinr,t,ng package bid aii?~unt among the licenses in so~?iv-icii?u y"""L'b that  L l l U C  i i apkscrp  r""'" -II- and /?\ \", i i n c c i h l e  r"""'u"v 

future changes io adopt bid proce&res io in package bidding auciiolis. 

We do not oppose adoption of these possible changes in the Commission's consortium bidding 

and default penalty rules, although we caution the Commission that changes in the its 

consortium bidding ides  will not be a panacea to avoid the adverse consequences of package 

bidding for small bidders. 

We urge the Commission to postpone holding any auction using package bidding rules 

until much more is known about the likely real-world impact on small bidders from applying the 

Commission's package bidding rules and procedures. As the Commission recently stated in its 

July 1 letter to the Honorable Fred Upton, its ". . .auctions process has proved to be a fair, 

Conmercial Spectrum Enhancement Act, Pub. L. No. 108-494, 118 Stat. 3986, Title I1 (2001) (codified in 2 

scattered sections of Title 47 of the United States Code) ("CSEA"). 
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objective, open and transparent pro~ess ."~  The Commission should make sure that these 

important values are iiot compromised uiider package bidding. 

DISCUSSION 

I. The Coniinission Should Address the Substantial Evidence That There 
Will Be Adverse Consequences for Sinal1 Bidders Under Package Bidding 

We request that the Commission proceed with caution before it decides to use package 

bidding because there is substantial evidence that there will be adverse consequences for sinall 

bidders if the Coinmission uses the proposed package bidding methodology in simultaneous 

inuitipie round ("SMR") auctions, Professor Roger iviyerson and other economists showed inaiiy 

years ago that tlie "threshold" negotiation problem has no direct or arbitral solution which is 

economicaiiy efficient.4 

opportunity and competition" and to disseminate liceiises "among a wide variety of applicants, 

including siiiall businesses, rural telephone companies, and businesses owned by ineinbers of 

carriers, iike United States Ceiiuiar Corporation, piay iinportaiit roies in bidding for licenses as 

well as in advancing the statutory policies to use spectrum efficiently and deploy new 

technologies in rural areas. 47 U.S.C. 5 3096)(3)(A) and (D).5 Under this inandate the 

Letter of Anthony J. Dale, Acting Director, FCC Office of Legislative Affairs, to the Honorable Fred Upton, 
Chairman, Subconunittee on Telecornmunications and the Internet, Committee on Energy and Commerce, U. S,  
House of Representatives, dated July 1, 2005. 
' Small bidders forced to share the "threshold" burden must at times fail to reach agreement, even when there does 
exist an agreement which would benefit them all (by topping a package bid with bids all are willing to pay). See R. 
Myerson, ,,incentive Compatibiiity and tine Bargaining Probiem," 47 Econometrica ti i (i979j; R. iviyerson, T w o  
Person Bargaining Problems with Incomplete Information," 52 Econometrica 46 1 (1 984). 

The FCC has recognized the important contributions of several regional carriers to competition, technology 
advances, and innovative service and pricing offerings. See ImDlementation of Section 6002(b) of the Omnibus 

Footnote Continued Next Page 

.._ 

5 
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Commission has every reason to assure itself that its package bidding policies and rules are not 

implemented in such a way as to diminish the entry opportunities of smaller carriers, new 

entrants and rural telephone companies. 

The Commission should also be concerned that the adverse consequences for small 

bidders could even be serious enough to deter participation of small bidders in package bidding 

auctions as a consequence of the (a) "threshold" problem, (b) increased likelihood that large 

bidders will tie-up multiple licenses in nationwide or super-regional package bids, (c) added 

auction complexity, in terms of both the mechanisms for navigating the auction itself and the 

strategies successful bidders will need to employ, in combination with (d) the potential financial 

risks imposed under the Commission's 25% default penalty rule for package bidding.6 

!Jcf&lm& irmy here is th& ir? &teqt;,ng t Q  de.! with the pssil_?iMJT of "~xposl_I_Ie" 

pro*Diems for larger bidders, the ~omiss~on  bas 

bidders as well as greater procedural complexity in setting auction starting prices, computing 

prices in each round, and determining final prices and aliocations of licenses under package 

bidding. The Commission should examine in these proceedings whether its package bidding 

adv-el-r-se I I L ~  lfiI=GbI-lUlU ~ --I - 1  211 - ~ I U U l G ~ l ~  ---~-i - r-- IUl ---ii bl l la l l  

Footnote Continued 

Budget Reconciliation Act of 1993 (Ninth Report), 19 FCC Rcd 20597,20658,20659, 20685 (2004); Applications 
of AT&T Wireless Services. Inc. and Cingular Wireless Corp., 19 FCC Rcd 21522, 21564,21591 (2004). 
U.S. Cellular has been a leader in deploying certain advanced wireless technologies. 
Messenger (AIM) Service Now Available to U.S. Cellular Customers" (USCC press release, Mar. 15,2005); 
"Novarra's nweb for easyedge is a hit for U.S. Cellular" (USCC press release, Mar. 11,200.5). U.S. Cellular 
maintains one of the industry's highest levels of customer satisfaction by emphasizing customer support, quality 
network coverage and comprehensive range of wireless products and services. 

"Mobile AOL Instant 

Weber Paper at 2 (long-term benefits of diverse wireless carriers in technology deployment and competition), 
Professor William Rogerson (former Chief Economist of the FCC) concluded: "Regionalirural carriers serving 
small geographic areas provide an important source of competition, variety, and diversity in rural and less dense 
areas. Auctioning spectrum in geographic blocks too large for these carriers to use would disadvantage these 
carriers and thereby harm consumers in less dense and rural areas that depend upon them." (paper attached to 
comments filed by U.S. Cellular in GN Docket No. 01-74 (May 15, 2001)). 

See Section 1.2104(g)(3) of the Commission's rules. 
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rules taken as a whole, including the changes proposed in its Notice, meet the Commission's 

own standard that such an auction would be a " ,.,fair, objective, open and transparent process" 

for all bidders, including small bidders. 

2. The Commission's Package Bidding Rules Should be Thoroughly Tested, with 
Adequate Opportunities for Public Comment to Make Sure They are Fair, Objective, 
Open and Transparent to Small Bidders. 

Despite the fact that the Commission's package bidding rules have existed for some years 

a-nd are proposed to be supplemented in these proceedings, they remain untested. The FCC's 

only package bidding auction, Auction #5 1, ended after one round of bidding with only one 

bidder submitting any bids. Experiments related to FCC auctions appear to have given 

incomplete consideration to the foregoing Congressional mandates, with no attention to the 

- - - 1 : - - -  -c- L: .-,- C L -  1: -221: -,.-_-- 4,. -*--l l  l-:AA,.-,. u,.,. .CAY ,..~-..YY l,.. PUI1C.y VI ~ I U I l l U l I l l ~  LllG U I ~ S G l I I l l I i l l l U l 1  U I  I ILGI l3G3 L U  3I l I i l l l  UIUUGI 3 .  DGG, IUI G A i l l l I P l G .  

Cybernomics, "An Experinieiital Coinparison of the Simultaneous Muiti-Round Auction aiid the 

CRA Combiiiatorial Auction," at 13-1 9 (March 15, 2000) (presented at the FCC's Combinatorial 

Bidding Conference May 5-7,2000), J. Banks, et, "Theory, Experiment and the Federal 

Communications Commission Spectrum Auctions," at Section 2.2 (presented at the FCC's 

Combinatorial Bidding Conference Oct. 26-28, ZOOl), and D. Porter, et, "Combinatorial 

Auction Design," at 4-5 (June 17, 2003) (presented at the FCC's Combinatorial Bidding 

Conference Nov. 2 1-23, 2003). 

R-ecently the Wireless Te!ecommi.lnic;tions Ri-irea1-I ("WTR") commissioned a stiudy 

("Experimental Study") by independent outside experts to propose an experimental design that 

would specify the aiialytical procedures, the economic environments, and the criteria by which to 

evaluate package aiid non-package bidding auction methodologies. In response to a request for 
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public coinmeiit, it received a iiuinber of coininents on the study's conceptualization, underlying 

assumptions, and methodology7. 

TDS filed comments generally supporting WTB's efforts to evaluate its package bidding 

methodologies but also pointing out that any single experiment should be given limited weight 

in evaluating aiid changing the d e s  that have been used successfully in large-scale FCC 

auctions using lion-package bidding auction procedures, such as the recent Auction 58. We 

highlighted the challenges posed by the threshold problem, listed issues to be explored and 

suggested design improvements in the study. We also cautioned the FCC not to try to draw 

conclusions froin any experiment that package bidding "works" or better promotes the statutory 

mandates. We also requested that, regardless of the outcome of such experimentation, tlie 

. .  C9:.;.,::.,:ss:9r, shodc! not use pack2ge bidding in its L!pcsming 2xtion of 1 .?!2.1 GHz AmJs 

spectrum or in orher large-scale aiid high-stakes auctions. Copies of the cornineiits and reply 

coininelits filed by TDS on June 1 and June 15, 2005 are attached here for reference. 

Leap Wireless International, Inc. ("Leap") and Rural Telecommunicatioiis Group 

("RTG") also filed coinnients describing troubling biases against small and rural bidders under 

package bidding citing "threshold problems" as well as other negatives such as the burdensome 

duration and complexity which will tax the resources of many small bidders. 

solid economic evidence, from experiments and other analysis, that package bidding favors 

larger, national operators. Leap correctly noted tlie likelihood of threshold-within-threshold 

problems in large-scale FCC auctions derived from the diversity of bidders interested in local, 

Leap described 

9 

See FCC Public Notice "Comment Sought on Experimental Design for Examining Performance Properties of 7 

Simultaneous Multiple Round Spectrum License Auctions With and Without Combinatorial Bidding," released on 
May 2,2005 (DA 05-1267). 
* Experimental Study Comments of RTG, p.3; Experimental Study Comments of Leap, pp.5-6, 9. 

Experimental Study Comments of Leap at 5 n.4. 9 
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regional and super-regional licenses. lo  Additionally, both parties pointed out that asymmetries in 

bidder valuatioiis can lead to problems as a result of the price-ratcheting inecliaiiisni, and 

expressed concern about the potentially detrimental length of package bidding auctions.' 

The request for public comment which the WTB initiated to examine proposed package 

bidding procedures is a useful first step and, we believe, has provided valuable practical and 

procedural assistance. It should be followed up so that small bidders continue to have adequate 

opportunity to have input on these important issues which will affect their access to new auction 

spectrum. 

CONCLUSION 

The FCC has conducted successful simultaneous multiple round auctions without 

T r n n t n  -0" nn*-,l O.,;t; o n  ,,,A 
~ u l l l I J l L h l L l b 3  UllU 

.--- -,-- L . A A : - -  -.-A L - . . l A  --,-:A A " 1  pitc;kilg;c: uiuuiiig;, aiiu siiuuiu avuiu 1 1 3 ~ ~  to siriall bidders sf  the di~~dvauragw,  

dangers of package bidding in iarge-scaie auctions. Tile Commission's goal silouid be to deveiop 

package bidding procedures which are fair, objective, open and transparent. In order for this to 

occur, however, the Cominissioii must keep open chaniiels for effective public dialogue on those 

issues including outreach to potential small bidders. The results of the WTB study (as well as 

future similar studies) should be made available for public review so that they can be considered 

in these and aiiy future ruleinaking proceedings on the Commission's package bidding rules. If 

the results of these studies suggest that the Commission should consider rejecting some package 

bidding rules and mnecham~isms as excessively confusing, conducive to undesirable strategic 

l o  Experimental Study Coinmeiits of Leap at 5 ,  6. 
l 1  Experimental Study Comments of Leap at 9-1 0, Experimental Study Comments of RTG at 7. 
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bidding, adding unfairly to the duration of auctions or undermining the transparency of auctions, 

or for any other reason, the Commission should not be reluctant to do so. 

Respectfully submitted, 

TELEPHONE AND DATA SYSTEMS, INC. 

B 

Vice President-Technology 
Telephone and Data Systems, Inc. 
30 N. LaSalle Street 
Chicago, IL 60602 
Phone: (312) 630-1900 
Fax: (312) 630-1900 
Email: joseph.hanley@teldta.com 

2099 Pennsylvania Avenue, N.W. #lo0 
Washington, DC 20006-6801 
Phone: (202) 955-3000 
Fax: (202) 955-5564 
Email: george.wheeler@hklaw.com 

rrl, I neir Attorneys 

UNITED STATES CELLULAR 
COWOMTION - 
B 

Vice President-Legal and External Affairs 
United States Cellular Corporation 
841 0 West Bryn Mawr 
Cnicago, iL 60631 
Phone: (773) 864-3 167 
Fax: (773) 864-3 133 
Email: j ames.j enkins@uscellular. com 

August 26,2005 

#3164196_v3 
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SUMMARY 

Telephone and Data Systems, Inc. and its subsidiary United States Cellular 

Corporation (collectively, "TDS") commend the FCC for pursuing improvements to its 

spectrum auction d e s  and for inviting comment on alternatives under consideration. 

TDS has previously filed comments opposing national or super-regional licenses and 

opposing package bidding rules that could establish such large license areas on a de facto 

basis or otherwise handicap small bidders. 

The FCC wisely sought comments on the experimental design proposed 

by Professors Jacob Goeree and Charles Holt. While it is well intentioned, it has many 

deep flaws. These comments together with the attached paper by Professor Robert 

Weber point to specific problems in running and interpreting the proposed experiment. 

Tile nrnnncd pxppimpzt mzy pm-& s~~fficienr ~ V i d e n ~  to expose flaws in r*-r--- ~ u c T ~ o ~  I I*_ 

rules being tested, but it cannot be relied upon to prove their efficacy. Results fi-om these 

simplified experiments may lead the FCC to reject some package auction rules and 

mechanisms as excessively confusing, conducive to undesirable strategic bidding, 

tending to expand the duration and undermine the transparency of auctions, and 

detrimental to small bidders. For example, it is possible that the experiment will reveal 

serious problems in the algorithm for "current price estimates'' for package bids and the 

related computation of minimum acceptable bids. 

More generally, small, simplified experimental auctions with 

unsophisticated subjects and a few experimenter-selected starting conditions probably 

will yield unreliable guidance for complex, real-world spectrum auctions. No small- 

scale, simplified experiment can override the well-founded belief that large-scale package 



bidding is unreasonably burdensome for the bidders (especially small bidders), confusing 

and contrary to the objectives of auction design. 

These comments also address the adverse consequences for small bidders 

if the FCC uses the proposed methodology for simultaneous multiple round auctions with 

package bidding. As described here, package bidding may discourage participation of 

small bidders in auctions because of the (a) "threshold" problem, (b) increased likelihood 

that large bidders will tie-up multiple licenses in nationwide or super-regional package 

bids, and (c) added auction complexity, in terms of both the mechanisms for navigating 

the auction itself and the strategies successful bidders will need to employ. Small bidders 

have served well the aims of Congressional policies for both spectrum auctions and the 

wireless marketplace. The FCC must not apply any experiment to the detriment of small 

bidders and the public benefits that they bring to wireless consumers. 

Any single experiment should be given limited weight in evaluating and 

changing the rules that have been used successfully in large-scale FCC auctions based on 

simultaneous multiple rounds without package bidding, such as the recent Auction 58. In 

particular, the FCC cannot draw from any experiment that package bidding "works" or 

better promotes the statutory mandates. There is no evidence that the "exposure'' 

problem has been or will be significant in any real FCC auction. Regardless of the 

outcome of an experiment, the upcoming auction of Advanced Wireless Spectrum in 

1.7/2.1 GHz as well as several other planned auctions will be too large-scale and high- 

stakes - in value and number of licenses, as well as importance to the industry and public 

- to apply package bidding. 

.. 
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Introduction 

Telephone and Data Systems, Inc. and its subsidiary United States Cellular 

Corporation (collectively, "TDS"), by their attorneys, submit their comments in response 

to the Public Notice "Comment Sought on Experimental Design for Examining 

Performance Properties of Simultaneous Multiple Round Spectrum License Auctions 

With and Without Coinbiiiatorial Bidding," released on May 2, 2005 (DA 05-1267). 

The FCC wisely sought comments on the experimental design proposed 

by Professors Jacob Goeree and Charles Holt. While it is well intentioned, it lias inany 

deep flaws. These coininents together with the attached paper by Professor Robei-t 

Weber ("Weber Paper") point to specific problems in running and interpreting the 

proposed experiment. The proposed experiment may provide sufficient evidence to 

expose flaws in the auction rules being tested, but it cannot be relied upon to prove their 

efficacy. Results from these simplified experiments may lead the FCC to reject soine 

package auction rules and mechanisms as excessively confusing, conducive to 

undesirable strategic bidding, tending to expand the duration and undermine the 



transparency of auctions, and detrimental to small bidders. For example, it is possible 

that the experiment will reveal serious problems in the algorithm for "current price 

estimates" for package bids and related computation of minimum acceptable bids. 

More generally, small, simplified experimental auctions with 

unsophisticated subjects and a few experimenter-selected starting conditions probably 

will yield unreliable guidance for complex, real-world spectrum auctions. No small- 

scale, simplified experiment can override the well-founded belief that large-scale package 

bidding is unreasoiiably burdensome for the bidders (especially small bidders), confusing 

and contrary to the objectives of auction design. 

These comments also address the adverse consequeiices for small bidders 

if the FCC uses the proposed methodology for simultaneous multiple round auctions 

with package bidding ("SMRPBii). As described here, package bidding may discourage 

participation of small bidders in auctions because of the (a) "threshold" problem, (b) 

increased likelihood that large bidders will tie-up multiple licenses in nationwide or 

super-regional package bids, and (c) added auction complexity, in ternis of both the 

mechanisms for navigating the auction itself and the strategies successful bidders will 

need to employ. Small bidders have served well the aims of Congressional policies for 

both spectrum auctions and the wireless marketplace. The FCC must not apply any 

experiment to the detriment of small bidders and the public benefits that they bring to 

wireless consumers. 

Any single experiment should be given limited weight in evaluating and 

changing the rules that have been used successfully in large-scale FCC auctions based on 

simultaneous multiple rounds without package bidding ("SMR"), such as the recent 

Auction 58. In particular, the FCC cannot draw from any experiment that package 
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bidding "works" or better promotes the statutory mandates. There is no evidence that the 

"exposure" problem has been or will be significant in any real FCC auction. Regardless 

of the outcoine of an experiment, the upcoming auction of Advanced Wireless Spectrum 

in 1.7/2.1 GHz as well as several other planned auctions will be too large-scale and high- 

stakes - in value and number of licenses, as well as importance to the industry and public 

- to apply package bidding. 

These comments have three sections: (I) issues the FCC should consider 

in developing and analyzing any package bidding experiment; (11) improving the design 

of the Goeree/Holt experimental auction; and (111) conclusions for auction rules. 

I. Issues the FCC Should Consider in Developing or Analyzing Any Package 
Bidding Experiment 

auction rules and for inviting comment on alternatives under consideration. TDS has 

previously filed comments opposing national or super-regional licenses and opposing 

package bidding rules that could establish such large license areas on a de.fncto basis or 

otherwise handicap sinall bidders.' 

As the FCC considers the design and analysis of auction experiments, the 

See, G, EX Parte Presentation and Comments O ~ U . S .  Celiuiar in Service Ruies for 
Advanced Wireless Services in the 1.7 and 2.1 GHz Bands, WT Docket No. 02-353 (Apr. 
29,2005; Dec. 8,2004; Feb. 7,2003); Comments of U.S. Cellular in Auction of Licenses 
in the 747-762 and 777-792 MHz Bands, Report No. AUC-02-3 1 (Feb. 19,2002); 
Comments of U.S. Cellular in Reallocation and Services Rules for the 698-746 MHz 
Spectrum Band, GN Docket No. 01-74 (May 15, 2001); Reply Comments of TDS in 
Auction of Licenses in the 747-762 and 777-792 MHz Bands, DA 00-1 075 (June 16, 
2000). 
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package bidding experiment. The unifying theme of these issues is that the 

simplifications necessary for any such experiment fail to provide reliable guidance 

relative to the multiple dimensions of the statutory standards for and the complexities of 

real-world spectrum auctions. 

1. Congressional mandate to disseminate licenses to small bidders. 

Any experimental auction that measures "economic efficiency" in terms of revenue 

generation or bidders' aggregate willingness to pay for licenses fails to reflect the FCC's 

statutory requirements in designing spectrum auctions. Congress directed the FCC in 

auctioning spectrum licenses to promote "economic opportunity and competition" and to 

disseminate licenses "among a wide variety of applicants, including small businesses, 

rural telephone companies, and businesses owned by members of minority groups and 

women." 47 U.S.C. f j f j  309(j)(3)(B), 3090)(4)(C) and (D).2 Regional carriers play 

important roles in bidding for licenses as well as in advancing the statutory policies to use 

spectrum efficiently and deploy new technologies in rural areas. 47 U.S.C. fj 

309(j)(3)(A) and (D).3 Also, Congress prohibited the FCC fi-om basing its area and 

The FCC uses the selection of geographic services areas for specific frequency bands 
and channelizations to promote economic opportunities for small bidders and regional 
carriers as well as competition. See Reallocation and Service Rules for the 698-746 MHz 
Spectxm Band, 17 FCC Rzd 1022, zt 1061 (2002); Service Rdes far Advamed VJire!ess 
Services in the 1.7 GHz and 2.1 GHz Bands, 18 FCC Rcd 25 162,25 175-76 (2003). 

The FCC has recognized the important contributions of several regional carriers to 
competition, technology advances, and innovative service and pricing offerings. See 
Implementation of Section 6002(b) of the Omnibus Budget Reconciliation Act of 1993 
(Ninth Report), 19 FCC Rcd 20597,20658,20659,20685 (2004); Applications of AT&T 
Wireless Services, Inc. and Cingular Wireless Corp., 19 FCC Rcd 21522,21564,21591 
(2004). 

U.S. Cellular has been a leader in deploying certain advanced wireless technologies. See 
"Mobile AOL Instant Messenger (AIM) Service Now Available to U.S. Cellular 
Customers" (USCC press release, Mar. 15,2005); "Novma's nweb for easyedge is a hit 
(Footnote continued next page) 
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bandwidth designations solely or predominantly on the expectation of Federal revenues. 

47 U.S.C. 0 309(i)(7)(A).4 

It is not sufficient merely to include some hypothetical small bidders with 

hypothetical budgets and valuations in a short experimental auction where the outcome is 

analyzed only in terms of "economic efficiency" across the valuations of all bidders. In 

addition to the harm to small bidders from package bidding's "threshold" problem, real- 

world auctions with package bidding and sophsticated bidders may lead to subtle 

strategies and risks that are adverse to small bidders. 

showing the disproportionate strategic burden placed on small bidders by the proposed 

example in Weber Paper at 3-6 

package bidding rules for the experiment. Because of the diversity of real-world bidders 

and the large range of possible bidding strategies and confusions, any small-scale 

for U.S. Ceiiuiar" (USCZ press reiease, Mar. i i, 2005). U.S. Ceiiuiar maintains one of 
the industry's highest levels of customer satisfaction by emphasizing customer support, 
quality network coverage and comprehensive range of wireless products and services. 

&Weber Paper at 2 (long-term benefits of diverse wireless carriers in technology 
deployment and competition). Similarly, Professor William Rogerson (former Chief 
Economist of the FCC) concluded: "Regional/rural carriers serving small geographic 
areas provide an important source of competition, variety, and diversity in rural and less 
dense areas. Auctioning spectrum in geographic blocks too large for these carriers to use 
would disadvantage these carriers and thereby harm consumers in less dense and rural 
areas that depend upon them." (paper attached to comments filed by U.S. Cellular in GN 
Docket No. 01-74 (May 15,2001)). 

In addition to this deficiency in the Goeree/Holt proposal discussed in Section 11.1 infi-a, 
other experiments related to FCC auctions that evidence incomplete consideration of the 
Congressional mandates (with no attention to the policy of promoting the dissemination 
of licenses to small bidders) include: Cybernomics, ''An Experimental Comparison of the 
Simultaneous Multi-Round Auction and the CRA Combinatorial Auction," at 13- 19 
(March 15,2000) (presented at the FCC's Combinatorial Bidding Conference May 5-7, 
2000); J. Banks, et, "Theory, Experiment and the Federal Communications 
Commission Spectrum Auctions," at Section 2.2 (presented at the FCC's Combinatorial 
Bidding Conference Oct. 26-28,2001); D. Porter, et, "Combinatorial Auction Design," 
at 4-5 (June 17,2003) (presented at the FCC's Combinatorial Bidding Conference Nov. 
2 I-23,2003). 
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experimental auction is unlikely to cast light on many of the real-world effects of 

potential auction rules on the Congressional mandate to promote opportunities for small 

bidders. 

2. Complexities of Real-World Scale. The likely real-world scale of a 

major U.S. spectrum auction far exceeds the proposed experiment or any such experiment 

in iiuinber of bidders, number of simultaneously auctioned licenses, duration, bidding 

strategies and other important features. For example, the recently-completed Auction 5 8 

had 35 bidders who qualified to participate, bidding on 217 licenses, and 91 rounds over 

15 days. Any guidance for a large, complex, high-stakes auction coming froin a small, 

simplified experiment must be weak. Professor Paul Klemperer observed: "Good 

auction design is not 'one size fits all,' It must be sensitive to the details of the context." 

P. Klemperer, "What Really Matters in Auction Design", 16 J. Econ. Perspectives 169, at 

184 (2002) (citing designs that "performed extremely well in laboratory experiments iii 

both efficiency and revenue generation" but failed in real-world auctions where the 

number of licenses and bidders varied from the experiment). 

Professors Lawrence Ausubel and Paul Milgrom have warned the FCC 

about the likely gap between conduct in experiments and strategies in FCC auctions:j 

The Cybernomics experimental setting may also have offered less scope 
for strategic maiiipuiation ofthe ruies fhan f ie  FZC auction setting . . . . 
There are cogent reasons to believe that, if the rules of the experimental 
setting were duplicated exactly, bidders in a real, high stakes auction 
would bid differently than the subjects in the Cybernomics experiment. 
hdeed, the serious strategic analysis that experimental subjects could iiot 
make in the allotted time but that some FCC bidders will make reveals 
unexpected profit opportunities. The optimality of the "slow" bidding 

L. Ausubel & P. Milgrom, "Ascending Auctions with Package Bidding," at 10,27 (June 
7, 2001) (presented at fhe FCC's Combinatoriai Bidding Conference Oct. 26-28, 2OOi). 
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strategies and the possibility of coordinated bidding equilibria are two 
such opportunities. 

A small, short, simplified experiment cannot be relied on to reveal the real-world 

strengths and weaknesses of auction rules. 

As for package bidding d e s ,  the FCC for Auction 3 1 limited the number of 

package bids that any bidder could make in order to control the confusion to bidders and 

opportunities for "parking" and other undesirable strategies arising fiom package bids. 

The FCC observed that "allowing an unlimited number of packages would be needlessly 

complex, m d  CWild facilitate strztitegiz bidding. It is highljj -im!ike!y that ally- ser;,o.;s. 

bidder actually needs to bid on all 4,095 combinations of licenses that are possible in this 

auction."6 The FCC cannot conclude fiom one or more small-scale experiments 

involving a few potential packages that large-scale package bidding "works" or generally 

ieads to r LL auction results which better promote the statutory objectives than SMR 

auctions without package bidding7 Unfortunately, the lack of interest in Auction 5 1 did 

not yield useful real-world information on package bidding,' and Auction 3 1 has been 

delayed. 

--- 

Auction for Licenses in the 747-762 and 777-792 MHz Bands, 15 FCC Rcd 1 1526, at 
< 4 rqn /n nn\ 1 1 1  A 
I 1 3 3 ~  \LOW) Auction 31"). 

See Weber Paper at 2 ("[Tlo conclude that one auction format is 'good,' or, at least, 
b z r  than another on the basis of such experiments would be ill-advised."). The FCC 
clearly erred in 2000 when it extrapolated the "evidence" resulting from limited, small- 
scale auction experiments to claim: "Experiments and tests were completed this spring 
demonstrating that combinatorial bidding is feasible and generally leads to more efficient 
auction results." Auction 3 1, supra, 15 FCC Rcd at 1 1535. 

' Moreover, no comments were filed on package bidding for Auction 5 1. Auction of 
Regional Narrowband PCS Licenses Scheduled for September 24,2003, DA 03-1994, at 
21 (June 18,2003). 
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3.  Some Forms of Tacit Collusion Likely to Evade Experimenters. 

Professors Goeree and Holt recognize that tacit collusion is an important consideration in 

auction d e ~ i g n . ~  However, some important forms of tacit collusion may emerge froin 

bidders' repeated participation in FCC auctions, on-going relationships among bidders 

and sophisticated signaling that are difficult to test in a short experiment with 

unsophisticated subjects." 

4. Sophisticated Real-World Bidding Strategies. Real-world bidders 

have the sophistication to use diverse auction strategies, such as straightforward bidders 

versus strategic bidders employing "parking" bids and other strategies. The economic 

studies of real-world auctions cited in the preceding paragraph describe subtle strategies 

that shaped outcomes. As Professors Weber, Ausubel and Milgroin observed, subjects in 

a bidding experiment are uniikeiy to have the sophistication or time to formulate or apply 

diverse auction strategies. ' With limited budgets and localized demands, small bidders 

are particularly vulnerable to some strategies that are likely to go untested in an 

J. Goeree & C. Holt, "Comparing the FCC's Combinatorial and Non-Combinatorial 9 

Simultaneous Multiple Round Auctions: Experimental Design Report", at 10-1 1 (Apr. 27, 
2005, attached to Public Notice DA 05-1267). 

lo 

Spectrum Auctions", 6 J. Econ. & Management Strategy 529 (1997); P. Crampton & J. 

Regulatory Econ. 229 (2000); P. Kleinperer, "Using and Abusing Economic Theory", 
CEPR Discussion Paper No. 3 8 13 (2003) (describing an experiment that failed to 
produce the tacit collusion that was evident in Gerniany's actual DCS-1800 auction). 

I '  Weber Paper at 3 ("I see no way in which the current experiment will lead to a measure 
of the computational and strategic burden smaller firms would face in a real spectrum 
auction."); Weber Paper at 6 ("[wlithout substantial pre-auction discussion of alternative 
strategies, and supporting exploratory aids . . . it is likely that most of the subjects will 
fall back upon 'nonstragetic' bidding . . , . In consequence, the progress and outcomes of 
the experimental auctions would be very misrepresentative of how actual spectrum 
auctions wouid piay out.':j; Ausubei & iviiigrom, supra, at i 0,%7. 

R. Weber, "Making More fiom Less: Strategic Demand Reduction in the FCC 

Sck&,afiz, "#Pnll,7";T,c. l2;rlrl;nn. T P C " n n 0  & A m  +La EPP C14PP+i7lW, A l T P + ; n n a l f  
b U l l U . Y L V U  Y l U U L l l t j .  l i U , l 3 i ) V l l O  I I V l l l  L l l U  I uu V y U U L l U l l l  I L U V L I V I I U  , 17 
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experiment but will be apparent to the teams assembled by large, experienced bidders in 

real FCC auctions. Of particular concern to small bidders is that the "threshold" problem 

of package bidding for large-scale FCC auctions cannot be effectively tested in a small, 

short, simplified experiment. 

5. Payments to Subjects of Experiments Do Not Reflect Real-World 

Incentives. The incentives and rewards to bidders in real-world auctions are complex and 

not even remotely reproduced in the payment for participating in a laboratory experiment 

for a few hours. Yet, these incentives and rewards influence the "threshold" problem and 

other aspects of auction design. Even if experimenters could develop "realistic" 

valuations and budgets for bidders, the financial incentives for subjects who take a couple 

of hours to earn a few dollars in an experiment cannot be expected to lead to reliable 

guidance for real FCC auctions when the stakes are in the billions of dollars and the 

success or failure of careers. l2 

6. Experimenters Cannot Reflect Many Considerations That Shape 

Auctions. Knowing that the valuations and budgets they assign to hypothetical bidders 

will shape the outcome of the experimental auction, experimenters struggle to assign 

"realistic" values. But, how accurate can they be? With each FCC auction (including 

Auction 51 which failed to attract significant interest), there were major details of the 

actual competitive environment (as to number of bidders, valuations, strategies, duration, 

- etc.) which were not revealed until the auction took place. l 3  There are many evolving 

l2 See Weber Paper at 1; Ausubel & Milgrom, supra, at 10,27. 

l 3  See Porter, supra, at 2 (results in various FCC auctions "revealed some interesting 
perverse strategies"). 
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characteristics of future FCC bidders that cannot be reflected "realistically" in 

experiments before the actual auctions are conducted. 

It is impossible to eliminate the bias introduced by experimenters as they 

select experimental parameters. The FCC must protect against allowing the 

experimenters' guesses as to "realistic" features to shape rules for FCC auctions which 

would discourage effective participation by small bidders. 

Real-world bidders shape their strategies based on substitutes, 

complements and other intertemporal considerations going beyond a single auction in a 

laboratory experiment - gaps in their existing licensed footprint; licenses available in 

scheduled and upcoming unscheduled auctions; ability to acquire licenses through 

transfers; ability to transfer all or portions of acquired or existing licenses, including 

through geographical partitions and spectrum disaggregation; &. Also, interrelated 

considerations across bidders, or "affiliated" information -- like information about their 

competitors' financial resources and aspirations, or service alliances between carriers -- 

are not reflected merely in the private values and common values in a laboratory 

experiment. 14 

Along the same lines, the FCC recently noted with regard to its 

experimental economics study of media ownership rules that the study "did not model 

some potentially important aspects of the industry" and is "imprecise in determining the 

l4 See Weber Paper at 5 ;  Ausubel & Milgroin, supra, at 10 ("the experimental subjects' 
lack of information about other bidders' values is not typical of FCC spectrum auctions 
and make it harder for them to exploit the strategic opportunities that the auction 
affords"). 
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point at which [increased bargaining power froin increased horizontal size] impedes the 

flow ofprogramming". l5 

111 summary, with all of these limitations and concerns, an auction 

experiment could conceivably provide information weighing against some potential 

aspects of auction designs, such as excessively confusing or analytically intractable 

package bidding mles.l6 However, it would be hazardous to draw any support from such 

an auction experiment for potential auction rules. No small-scale experiment can 

override the well-founded belief that large-scale package bidding is unreasonably 

burdensome for bidders (especially small bidders), confusing and contrary to t'he 

objectives of auction design. l7 

11. Improving the Design of the Goeree/Holt Experimental Auction 

The particular auction experiment proposal by Professors Goeree xid Holt 

is deeply flawed and should be improved in at least nine ways. 

l5 The Commission's Horizontal and Vertical Cable Ownership Limits, MM Dkt. No. 92- 
264, Second Further Notice of Proposed Rulemaking, at 9 (rel. May 17,2005). 

l6 See Banks, supra, at Summary ("Elementary errors and their correction in meclianism 
design should be made in the laboratory, not in the field . . . ."). 

l7 Auction 3 1, supra, 15 FCC Rcd at 1 1532; Cybernoinics, supra, at 18-1 9 ("One 

longer auctions should be avoided ceteris paribus. This reduces the transaction costs 
faced by bidders and the auctioneer, and thus potentially raises effective valuations and 
net revenues . . . . Result 5 [of the experiments]: The [package bidding] auction takes 
over 3 times as iong as the SMR to finish."j; Banks, supra, at Summary ("One of the 
primary objectives of auction design should be to simplify, and reduce the cost of the 
bidding process for the participants . . . . The auction should not obligate bidders to 
expend an inordinate amount of resources on consultant and management time trying to 
figure out how to bid strategically in order to realize their potential value."); Ausubel & 
Milgrom, supra, at 27 (ascending package auction was "much too long for practical use" 
and vulnerable "to coordinated strategies in which bidders retaliate by driving up prices 
of t'hose who do not bid as required"). 

prnpCPsed f z m r  in eval1_!zting aI1Jctinns is their dratinn; A reasonable assu1rPption is that 
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1. Performance Measurers. The outcome should be measured in more 

dimensions than econoinic efficiency across all bidders and revenue generation. l8 

Distribution of licenses to sinal1 bidders and the ability of small bidders to obtain the 

licenses they value most are important statutory mandates and measures of an auction 

design. The performance measures should also address whether the auction rules 

fostered bidding strategies adverse to small bidders or increased computatioiial and 

strategic burdens for small bidders (E Weber Paper at 2, 3 j, led to super-regional 

aggregations, &. 

In addition, much of the theoretical impetus for package bidding is based 

on the ''exposure" problem. The "threshold" problem is a coiicern working against 

package bidding. Although an experiment cannot give reliable guidance for how these 

problems would play out in real FCC auctions (and there is no evidence fhat the 

l'exposurelt problem as been or will be significant in any real FCC auction), performance 

measures on experiments should attempt to analyze the effects of different auction rules 

on these problems. 

2. Time. Bidders need more time for training, developing strategies 

and formulating bids in each round. It is attractive to imagine that an auction experiment 

could get a subject in and out in "perhaps 2 hours or more, [addressing] the need to 

explain complex procedures and obtain enough  replication^."'^ But, this short exercise 

would likely yield misleading guidance on real-world auction issues, especially when 

l8  Goeree 

l9 - Id. at 12. Compare Cybernoinics, supra, at 11 (five hours of training prior to 
participation in combinatoriai auctioiis j. 

Halt, supra, at 13. 

12 



seeking to evaluate complex strategies related to package bidding.20 In connection with 

allowing limited package bidding in Auction 3 1, the FCC found: "We believe that [two 

months] is sufficient for bidders to understand the package bidding procedures and to 

develop appropriate auction strategies . . . . We also plan on extensive bidder education 

efforts and will be available both before and during the auction to answer any questions 

bidders might have,1121 Compare two months for preparation for a real FCC auction to 

just a few hours to explain and run an experiment with subjects who are novices in 

auctions, 

3. Current Price Estimates. The complex proposed rules for 

calculating minimum acceptable bids and bidding increments based on "current price 

estimates'122 foster strategic behavior than can be adverse to small bidders and cause 

conhsion, as explained in -Weber Paper at 3-6. if the experiment does not reveal these 

problems because bidders act "nonstrategically", it may be due to the experiment's 

inadequate training, time and sophistication of the subjects. Concerns about 

2o - See Weber Paper at 1,6;  criticism of procedures in a prior auction experiment in 
Ausubel & Milgrom, supra, at 10: 

[Rlounds were relatively short, affording subjects little opportunity to evaluate 
ot*ners' bids and 
training sessions that subjects required seemed to hghlight their difficulty in 
understanding the rules, further limiting their ability to exploit gaps in the rules. 
Long as these sessions were, they fall far short of the preparation undertaken by 
bidders in the FCC auctions, where the stakes are also very much higher. Finally, 
unlike bidders in the FCC auction, subjects in the experiments had no access to 
expert assistance or to analyses that could pinpoint opportunities for strategic 
bidding. 

tine strategic opportun~t~es, m1-z -. 1 L L  _ .._1 _L._ . _ I  - - 1 _ I mru, int: reiaiivt;iy lorig 

21 Auction 31, supra, 15 FCC Rcd at 11535-36. 

22 Goeree & Holt, supra, at 20,23. 
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disadvantages to small bidders from this auction design cannot be dispelled by a short, 

simplified experiment. 

Also, the experiment should study the effects of different amounts of 

initial eligibility to be awarded each ~ a r t i c i p a n t . ~ ~  

4. Inconsistencies. There are inconsistencies in the proposed rules for 

SMR and package bidding auctions, as well as unspecified details left to the 

experimenters' discretion, in several areas -- calculation of minimum acceptable bids and 

bid increments, payment default rule, bidding activity rule, bid withdrawal and payment 

default rules.24 These differences further limit the usefulness of any data collected from 

the experiment. 

5. Subiects. Professors Goeree and Holt do not describe the source of 

the subjects for the experiment. Novices (such as undergraduates) are less likely to 

perceive or pursue the strategic opportunities allowed by the package bidding rules, but 

such strategic bidding would likely emerge with sophisticated bidders in real auctions. 

See Sections 1.2-4, supra. Perhaps the experiments should test the outcomes of auctions 

with all novice subjects, versus all experienced bidders, versus mixes of novices and 

experienced bidders. 

6. Compensation. Bidders should have more realistic incentives and 

rewards for successful bids. Professors Goeree and Holt do not provide details of the 

success-based portion of the subjects' compensation, but recognize that "[flinancial 

23 Cybernomics, supra, at 25. 

24 Goeree & Holt, supra, at 20-24. 
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motivation should be high enough to merit serious consideration." 25 Subjects 

representing small bidders should not be disadvantaged in compensation and should be 

motivated to work through difficult options. In an experimental auction, a subject with 

experience bidding in a real FCC auction has stronger incentives to win bragging rights in 

his firm or professional group than an undergraduate who can earn about $20 more by 

winning. 

7. Bidding Information. The experiment should test the effects of 

different presentations of bidding information or "client 

interfaces may affect bidding strategies, perhaps more so for small bidders. Large 

Different client 

bidders are more likely to take the "raw data" and create their own analytic tools, 

"dashboards" and interfaces. Experimenters should test how to provide bidding 

information so fhat greater auction complexity does not disadvantage small bidders. 

Auction 5 1 did not effectively test the contents and formats of the various downloadable 

files the FCC provided to facilitate the package bidding.27 

8. Limits on Packages. The experiment should test the effects of 

different limits on package bidding, such as on the number of packages on which any 

participant can bid, or on the population covered by any package bid. The FCC's rules 

for Auction 3 1 would allow bidders to self-define a limited number of packages from a 

large range of potential packages; the FCC rejected the approach of having a pre-set 

25 - Id. at 12. 

26 Id. at 8. 
bidders). 

Banks, supra, at Summary (importance of computational support to 

27 Auction of Regional Narrowband PCS Licenses Scheduled for September 24,2003 
(Auction No. 51), DA 03-2522, at 3-9 (July 29,2003). 
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group of packages chosen by the FCC as too confining on bidders.28 Consistent with the 

FCC's observation in adopting rules for Auction 3 1, the experiment's performance 

measures must be sensitive to bidder confusion and strategies. 

9. Spectrum Aggregation Limits. In ending its CMRS spectrum 

aggregation limits, the FCC cited its "ability to shape the initial distribution of licenses 

through service rules adopted with respect to specific auctions" as one of the tools it 

could employ to promote ~ompetition.~' Excessive concentration of spectrum resources 

is not in the public interest. In light of the consolidation of wireless carriers and the 

divestitures required by the FCC,30 the experiment should collect data on the effects of 

various spectrum aggregation limits in auction rules on which entities win licenses in 

auctions and the winning license configurations. 

111. Conclusions for Auction Rules 

The FCC's auction rules are critically important to bidders, wireless 

carriers, wireless users and the multiple statutory goals, including disseminating licenses 

to small bidders. 

In furtherance of its statutory mandates, the FCC has adopted 

channelization and service area designations for spectrum subject to auction which 

preserve licensing opportunities for small bidders; the FCC recognized that regional 

carriers promote technological advances, innovative offerings and competition, especially 

28 Auction 3 1, supra, 15 FCC Rcd at 1 1532. 

29 2000 Biennial Regulatory Review: Spectrum Aggregation Limits for Commercial 
Mobile Radio Services, 16 FCC Rcd 22668, at 22680 (2001). 

30 See Applications of AT&T Wireless Services and Cingular Wireless, 19 FCC Rcd 
21522 (2004). 
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in rural areas.31 It would be a sad irony if the FCC's auction rules unfairly impair or 

prevent these small bidders from obtaining the spectrum resources they need. 

In adopting auction rules, the FCC must not be misled by a short, small, 

simplified experiment. There are inherent problems in any package bidding experiment 

intended to test the rules for real-world, large-scale FCC auctions. 

The proposed experiment by Professors Goeree and Holt has deep flaws. 

These comments point to many specific problems in running and interpreting the 

proposed experiment. An experiment can be useful in rejecting some of tlie burdensome, 

confusing, obscure aspects of the proposed auction rules. 

The FCC's efforts to improve its auction rules and address the special 

coiiditions of specific auctions should be based on a combination of its experience with 

prior auctions, comments fioin potential bidders, evaluation of other real-world auction 

experiences, and lessons froin auction econoinists (based on laboratory experiments as 

well as theory). Any single experiment should be given limited weight in evaluating and 

changing the rules that have been used successfully in large-scale FCC auctioiis based on 

SMR without package bidding, such as the recent Auction 58. 

31 See Service Rules for Advanced Wireless Services in the 1.7 GHz and 2.1 GHz Bands, 
1 8 E C  Kcd 25 162,25 175-76 (2003). 
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In particular, the FCC cannot draw froni any experiment that package 

bidding "works" or better promotes the statutory mandates. There is no evidence that the 

"exposure" problem lias been or will be significant in any real FCC auction. Regardless 

of the outcome of an experiment, the upcoming auction of Advanced Wireless Spectrum 

in 1.7/2.1 GHz as well as several other planned auctions will be too large-scale and high- 

stakes -- in value and number of licenses, as well as importance to the industry and public 

-- to apply package bidding. 
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Comments on Public Notice (DA 05-1267): “Comment Sought on 
Experimental Design for Examining Performance Properties of 

Simultaneous Multiple Round Spectrum License Auctions 
With and Without Combinatorial Bidding” 

Robert J. Weber* 

A General Warning 

One must be very careful in trying to interpret laboratory-based experimental results in a 
positive practical light. For example, I’ve run a simple single-item auction experiment on 
an annual basis for nearly 20 years. The participants in these experiments face little time 
pressure (they have at least 24 hours in which to make a single bidding decision). They 
are experienced, well-trained, talented managers (ranging from soon-to-graduate MBA 
students to professional investment bankers). Still, in a setting where theory predicts the 
same expected revenues fi-om both first-price and second-price seaied-bid auctions in a 
rational world, I consistently obtain appreciably higher revenues from first-price 
auctions. Vernon Smith and others have obtained similar results. 

I might well, on the basis of these experimental results, advise a seller to favor one 
auction format over another ifthe auction were to be held once, with modest stakes, and 
with individual bidders who lacked experience with sealed-bid auctions. But I would be 
very reluctant to give advice based on these results, if millions of dollars were on the line 
and most of the bidders, working in teams, had access to professional advice concerning 
their bidding strategies. 

Economic laboratory experiments most frequently are useful in discovering and exploring 
negative issues: Cases where subjects’ “gut” instincts lead them to behave in manners 

* Robert J. Weber is the Frederic E. Nemmers Distinguished Professor of Decision 
Sciences at the Kellogg School of Management, Northwestern University. Educated at 
Princeton and Cornell, he was a faculty member of the Cowles Foundation for Research 
in Economics at Yale, and taught in the Yale School of Organization and Management, 
prior to joining the Kellogg faculty in 1979. 

His general area of research is game theory, with a primary focus on the effects of private 
information in competitive settings. Much of his research has been centered on the theory 
and practice of competitive bidding and auction design. His 1982 paper, “A Theory of 
Auctions and Competitive Bidding” (Econometrica 50, co-authored with P.R. Milgrom), 
is considered a seminal work in the field. He served as an external consultant on a 1985 
project leading to revisions in the procedures used to auction petroleum extraction leases 
on the U.S. outer continental shelf, and he co-organized (with representatives of the 
Federal Reserve Board and the U.S. Treasury) the 1992 public forum which led to 
changes in the way the Treasury auctions its debt issues. He has represented private 
clients during both the rule-making and bidding phases of the FCC’s sale of licenses of 
spectrum for the provision of personal communications services. 



different from the way teams of professionals in sizable enterprises should - and usually 
do - act. 

The proposed experiments can certainly be of assistance to the FCC, ifthey sewe to 
demonstrate problems in the tested auction designs. But to conclude that one auction 
format is 6kood,” or at least, better than another, on the basis of such experiments 
would be ill-advised. 

Merely to understand the details of the proposed package-bidding procedure has taken 
me a number of days. Developing an effective bidding strategy for a client would take 
even longer. To expect over 900 individual subjects to master the details of a complex 
auction procedure, and then develop strategies that would accurately represent the 
behavior of telecommunications firms, and carry those strategies out, all in the course of 
a couple of hours, is unreasonable. And therefore, the FCC must be very wary of 
drawing any affirmative conclusions from experiments of the type proposed here. The 
foiiowing “ exampie” sections expiore this issue in greater detail. 

Evaluative measures 

The experiment proposal duly notes some of the challenges facing smaller bidders (those 
with limited interests or budgets) in the package-bidding environment, and proposes 
some methods for examining the experimental results with respect to smaller bidders in 
particular. Yet most of the evaluative measures focus on “efficiency,” i.e., on whether 
licenses (or packages of licenses) end up being allocated to those who assign the greatest 
economic value to them. 

Certainly, the Commission is aware of the dangers of equating this notion of efficiency 
with the general public welfare. For example, a monopolist typically reaps greater 
economic gain from control of a market than would several competitors sharing that 
market. Yet competition, of course, benefits consumers in many ways, ranging from the 
direct benefit of lower prices and more diverse choices, to the longer-term benefit of 
diversifying, and ultimately speeding, the development and deployment of new 
alternative technologies in a rapidly-evolving field of services. The measure of efficiency 
proposed as the primary evaluative method offers no way to capture these important 
public-welfare-related issues. 

Efficiency “percentages” should generally be viewed with suspicion, since they 
incorporate underlying fixed costs. An experiment with bidder valuations ranging from 1 
to 10 might yield a seemingly dramatic difference in the percentage of efficiency 
achieved by two auctions, while the same experiment, incorporating a similar range of 
valuations between 10,001 and 10,010, and with the same allocational results, might 
show a negligible difference. 

Smaller firms face both computational and strategic challenges - arising from both the 
threshold problem in general, and the specific rules proposed for study - to a much 
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greater degree, under the proposed package-bidding system than do larger firms. I see no 
way in which the currerzt experiment will lead to a measure ofthe computational and 
strategic burden sntallerfirms would face in a real spectrum auction. Again, I explore 
these issues in more detail in the next sections. 

An Example of the 
h g  

A priinary impetus behind the development of package-bidding methodologies is the 
perception that “larger” bidders (i.e.? those with widespread aspirations) seeking a g ~ u p  
of complementary licenses may sometimes face an “exposure” problem if the licenses are 
sold independently. 

The difficulty with developing a dynamic package-bidding procedure is that, in 
ameliorating the exposure problem for larger bidders, a new “threshold” problem is 
created for “smaiier” bidders (i.e., those with iocai, regional, or budget-constrained 
aspirations). While the Vickrey-Clarke-Groves procedure (not under coilsideration in the 
proposed experiment) uses a pricing rule which eliminates the threshold problem in some 
economic contexts, most alternatives that have been proposed force smaller bidders to 
allocate, through their bidding strategies, the joiiit cost imposed by the need to beat a bid 
on a package of licenses. 

Needing to deal with the threshold problem imposes a complex strategic burden on 
smaller bidders. It is not clear that the proposed experiment, in its structure and in the 
time and advice provided to subjects, will be able to reveal and evaluate the challenges 
faced by svlzaller bidders. 

The Example 

Consider one simple economic environment. Three bidders (A, B, and C) bid for two 
licenses (X and Y). A is willing to pay up to 24 for license X, B is willing to pay up to 24 
for Y, and C wants only the package XY, and is willing to pay up to 36 for it. The FCC 
sets minimum opening bids of 10 for both licenses, and uses a minimum bid increment of 
10% (with no price smoothing). 

One approach a bidder can take in this auction is to bid %onstrategicaiiy,” i.e., to simpiy 
remain active at minimum bid levels on the license or package which, at current prices, 
offers the greatest economic value to the bidder. If all of the bidders act nonstrategically, 
the auction will progress as in Table 1 : 
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minimum acceptable 
bids price estimates 

(entering round) Bids (leaving round) 
round X Y XY X who Y Who XY who X Y X Y  

21.44 21.44 42.87 

(Provisionally winning bids in each round are boldfaced; in round I ,  a tiebreak makes C’s 
bid the provisional winner.) 

While the results look reasonable, the assumption of nonstrategic bidding isn’t. If bidder 
A assumes that the other bidders will bid nonstrategically, then A can improve his own 
outcome by temporarily bidding on license Y with B, as Table 2 shows: 

minimum acceptable 
bids price estimates 

(entering round) bids (leaving round) 
round X Y XY X who Y who XY who X Y X Y  

18.04 21.11 39.15 

(In round 4, A bids for license Y, and A’s previous bid on X is “resurrected” and 
combined with B’s current bid on Y to yield the provisionally-winning bids. A’s 
provisionally winning bid on X preserves A’s “activity” in round 5. [If I’m making a 
faulty assumption concerning the activity rule here, let A bid 14.64 for license Y in 
round 5 - Little of substance changes.]) 

Of course, A could be more aggressive, and “ride” license Y for several rounds, leading 
to a more dramatic final result (Table 3): 
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minimum acceptable 
bids price estimates 

(entering round) bids (leaving round) 

round X Y XY X who Y who XY who X Y X Y  

15.13 24.88 40.01 

(Again, A could also submit minimum bids on Y in rounds 5,7,  and 9, if needed to 
preserve eligibility.) 

Various levels of price smoothing, or assumptions concerning which bids determine 
constraints in the pseudo-dual problem (for example, in round 4, the two identical bids on 
iicense Y might constitute a singie constraint, or two constraints with separate dual 
variabies), change the resuits siiglitiy, but not substantively. 

These examples merely scratch the surface of the challenges smaller bidders face in 
dealing with the threshold problem. For example, B might respond to A’s actions by 
bidding on X. (How bizarre, to have two bidders, each bidding for a license it doesn’t 
want!) With more licenses and bidders, the situation becomes even more complex. 

Discussion of the Example 

This exampie raises two important issues: 

1. In a real spectrum auction, bidders have substantial information concerning the 
existing footprints aiici financiai resources of oilier bidders, aid tlierefui=e caii aiiiicipatie 
(to some extent) other bidders’ aspirations. The previous examples illustrate the potential 
importance of such information in formulating a bidding strategy. 

Froxi the description ofthe proposed experiment, it is not dear  whether subjects will be 
given prior information concerning their competitors. If they are not, then their strategic 
opportunities (and challenges) will be artificially limited, relative to the opportuiiities 
(and challenges) facing firms in a real auction. 

’ Of course, if my calculations are grossly incorrect, this illustrates some combination of my personal 
failings and the need for a clearer exposition of the proposed rules. 
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2. The experiment proposal refers to the need for experimental sessions to be “somewhat 
long - perhaps 2 hours or more.” It seems unlikely to me that subjects could merely be 
brought to an understanding of the underlying auction procedure, let alone analyze their 
positions and fully explore their strategic opportunities and then bid for a number of 
rounds, in such a short period of time. 

The proposal acknowledges that “an important question is whether aids should be 
provided to experimental subjects to help them make thoughtful decisions in complex 
environments.” However, the subsequent discussion of such aids focuses only on the 
presentation of current information. It seems to me that, without substantial pre-auction 
discussion of alternative strategies, and supporting exploratory aids (so that subjects can 
clearly evaluate the potential consequences of their bids before selecting particular bids), 
it is likely that most of the subjects will fall back upon “nonstrategic” bidding, as 
described earlier in the first “example” section. In consequence, the progress and 
outcomes of the experimental auctions would be very misrepresentative of how actual 
spectrum auctions would play out. 

Summary 

I have no intention to argue that the experiment, as proposed, might not yield some 
interesting insights into prospective problems with one or the other of the tested auction 
procedures. Rather, these observations are intended to reinforce the previously-stated 
warning about trying to interpret the experimental results as having any bearing on fhe 
positive, practical desirability of the use of one procedure over another by the FCC. 

Respectfully submitted by Robert J. Weber 
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Reply Comments of Telephone and Data Systems, Inc. and 
United States Cellular Corporation 

Introduction 

Telephone and Data Systems, Inc. and its subsidiary United States Cellular 

Corporation (collectively, "TDSI') are pleased that the record in this proceeding supports 

two important points made in TDS's comments. 

First, to satisfy the statutory mandates for auctions and wireless services, 

the FCC's auction rules and experiments must ensure the effective participation of 

smaller bidders. Package bidding inherently disadvantages small bidders through the 

imposition of "threshold" problems. Due to its simplified setting and other design flaws, 

the Goeree/Holt proposal fails to capture important small-bidder considerations. The 

experiment should be modified to provide more information concerning small-bidder 

issues -- the scope and magnitude of the "threshold" problem under various conditions, 

the informational and analytical burdens imposed on smaller bidders, the impact of 

strategic bidding, potential bidder confusion during the auction, and the like. 

Second, achieving auction transparency is a desirable goal. Economists 

have pointed to the detrimental complexity of potential package auction rules, and the 



Goeree/Holt proposal suffers from "black box" algorithms and areas where 

experimenter/auctioneer discretion can significantly impact the results. Recently- 

proposed package bidding procedures -- including the one described in the current 

proposal and the clocWproxy design -- increase uncertainty about current prices, 

minimum acceptable bids, bidding increments and winning strategies. Experiments 

should examine this issue as well. 

With design improvements suggested in the comments, even this 

simplified experiment may lead the FCC to reject some package auction rules and 

mechanlsins as excessively conhsing or detrimentai to sinali bidders. It is even possible 

that the FCC may conclude from these experiments that no package bidding procedure 

can adequately meet statutory requirements. However, we re-emphasize that drawing 

positive conclusions concerning the real-world desirabiiity of any particular auction 

procedure, on the basis of necessarily-limited laboratory experiments involving relatively 

untrained or unsophisticated individual subjects, is unjustified and, indeed, quite 

hazardous. 

idder Issues. TDS and Leap Wireless International ("Leap") 

commented on the likely adverse impacts on small bidders of package bidding and 

certain related auction rules. TDS cited the statutory mandates and FCC orders for the 

efkctive participation of small bidders in auctions and wireless services. * In furtherance 

of its statutory mandates, the FCC has adopted channelization and service area 

Comments of TDS at 4-5, 7, 16-17. Recently, the FCC sought comments on designing 
auction rules to improve its "pie- and post-auction procedures governing the consortium 
exception to facilitate its use among small businesses facing capital formation 
constraints." Implementation of the Cominercial Spectrum Enhancement Act and 
Modernization of the Commission's Competitive Bidding Rules and Procedures, WT 
Docket No. 05-21 1, at para. 53 (rel. June 14,2005) ("CSEA"). 
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designations for spectrum subject to auction which preserve licensing opportunities for 

small bidders; the FCC recognized that regional carriers promote technological advances, 

innovative offerings and competition, especially in rural areas. The FCC should not 

adopt auction procedures which disadvantage small bidders. 

TDS and Leap warned the FCC of the solid economic evidence, from 

experiments and other analysis, that package bidding favors larger, national operators.2 

TDS (with analysis by Professor Robert Weber) and Leap are especially concerned with 

the possible severity of the "threshold" p r ~ b l e m . ~  Leap correctly noted the likelihood of 

threshold-within-threshold problems in large-scale FCC auctions derived from the 

diversity of bidders interested in local, regional and super-regional licenses. Additionally, 

both parties pointed out that asymmetries in bidder valuations can lead to problems as a 

result of the price-ratcheting mechanism, and expressed concern about the potentially 

detrimental length of package bidding  auction^.^ 

TDS and three other parties described flaws in the Goeree/Holt proposal, 

supporting the conclusion that small bidders' problems from package bidding will be 

more severe in a large-scale FCC auction than in the experiment. Leap observed that the 

Goeree/Holt proposal "undoubtedly understates the likely magnitude of the threshold 

~ rob lem."~  Professor Weber agrees: "These examples merely scratch the surface of the 

challenges smaller bidders face in dealing with the threshold problem . . . . With more 

- Id. Zt 5 ,  1 I ;  Comments ofLeq3 at 5 n.4. 

Comments of TDS at 9 and attached paper by Weber ("Weber Paper") at 3-5; 
Comments of Leap at 5, 6. 

Comments of TDS at 11, 13; Comments of Leap at 9-10. 

Comments of Leap at 6. 
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licenses and bidders, the situation becomes even more complex."6 Additionally, Ausubel, 

Cramton and Milgrom criticize the proposal's valuation model ("too simple to address the 

different effects of geographic coverage and bandwidth"), budget constraints ("not 

considered in any of the treatments" and "more complex in practice than a single bright- 

line number") and performance measures ("~nderdeveloped").~ Similarly, PA Consulting 

Group points to sensitivities of the experiment to the selection of subjects, allocation of 

valuations, financial incentives for bidders, a8 
Despite the severe flaws in package bidding and this experiment, Verizon 

Wireless ("Verizon") recommended that the FCC plunge into package bidding auctions. 

As a large, national carrier, Verizon's preference is not surprising. Its comments did not 

address the concerns about the severity of the "threshold" problem and other 

disadvantages to small bidders, such as informational and analytical burdens imposed on 

small bidders, the impact of strategic bidding, and potential bidder confusion during the 

auction. Nor did it provide any evidence of a significant "exposure" problem in past or 

planned FCC auctions using simultaneous multiple rounds without package bidding.' In 

Weber Paper at 5. 

Comments of Ausubel, Cramton and Milgrom at 2-3. 

Comments of PA Consulting at 1-2. 

As TDS noted in its Comments at page 10, FCC auctions (but not simplified 
experiments) are shaped in part by post-auction abilities to acquire licenses through 
transfers as well as to transfer all or portions of acquired or existing licenses, including 
through geographical partitions and spectrum disaggregation. Larger bidders have 
extensively used post-auction transactions (transfers, partnerships and other alliances) to 
aggregate licenses, both within and across geographic areas. The ability of bidders to 
execute post-auction transactions mitigates any "exposure" problems. On the other hand, 
Professor (and former FCC Chief Economist) William Rogerson's statement to the FCC 
concluded that post-auction transactions are of less help to smaller bidders, including in 
overcoming "threshold" issues: "If regional/rural carriers are unable to directly bid on 
(Footnote continued next page) 
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fact, Verizon observed that there are major gaps in developing the design of an effective 

FCC auction with package bidding. lo  Verizon ignored the fact that since the statements 

from 2000 it quoted, economists have pointed to major flaws in proposal after proposal 

for package auction rules.' ' The proposed simplified experiment will not provide the 

basis for any reasonable decision by the FCC adopting package auction nules.l2 

The experiment should develop further information on the scope and 

magnitude of the "threshold" problem (such as the effects of increasing the number of 

licenses and the number/diversity of bidders), as well as whether some mechanisms and 

rules are effective in supporting sinal1 bidders. Still, this information shouid be 

developed and analyzed with a clear understanding that no set of rules can enable 

package bidding for large-scale FCC auctions in a manner consistent with the FCC's 

licenses, it is unlikely that they will be given timely or adequate access to spectrum [by 
larger carriers] via partitioning, disaggregation, sales on secondary markets or affiliation 
arrangements." Rogerson Paper attached to comments filed by U.S. Cellular in GN 
Docket No. 01-74 (May 15,2001). 

lo  Comments of Verizon at 3-4. 

See K. Hoffinan, "Issues in FCC Package Bidding Auction Design" (Nov. 22,2003) 
(presented at the FCC's Combinatorial Bidding Conference Nov. 21 -1 3,2003); D. Porter, 
-, et al. "Combinatorial Auction Design" (June 17,2003) (presented at the FCC's 
Combinatorial Bidding Conference Nov. 21 -23,2003); L. Ausubel, P. Cramton & P. 

(forthcoming in P. Cramton, et, Combinatorial Auctions (2006)); L. Ausubel & P. 
Milgrom, "Ascending Auctions with Package Bidding" (June 7,2001) (presented at the 
FCC's Combinatorial Bidding Conference Oct. 26-28,200 1 >. 

l 2  As a further illustration of how the complexity of FCC package bidding auctions would 
greatly exceed experiments, the FCC recently sought comments on establishing 
procedures in advance of each auction for apportioning bid amounts among individual 
licenses comprising a package, in part to allow the FCC to determine the applicability 
and amount of a small business bidding credit, unjust enrichment payment obligation, 
tribal land bidding credit limit, or bid withdrawal or default payment. CSEA, supra, at 
para. 40-45. The proposed experiment does not inciude such necessary rules. 

hn:l-.-.- P l - - 1 7  DD,,.,., ,-_ Inn A Dvoot;nol Cnq-L;m,,tnv; 1 A..,t;nn Dan;-lI 
l V I l l ~ L J l I 1 ,  1112 L1UC.R-I 1 U A Y  ALlbf;Ull: A 1 1 U b L l C . U l  b U l l l U l l l U L U l l &  A U b L l U l l  Ybibl@l 
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statutory mandate for effective participation by small bidders. l 3  Experiments cannot 

dispel the well-founded concerns that package bidding would disadvantage small bidders 

in a large-scale, high-stakes FCC auction, such as the upcoming auction of Advanced 

Wireless Spectrum as well as several other planned  auction^.'^ 

. TDS's comments warned against auction 

complexity, in terms of both the mechanisms for navigating the auction itself and the 

strategies successful bidders will need to employ. Such complexity may discourage 

participation of small bidders. TDS and Professor Weber specifically applied this 

warning to Goeree/Holt's proposed "current price estimate" rules for calculating 

minimum acceptable bids and bidding increments (fostering strategic behavior that can 

be adverse to small bidders and cause confusion), the number of potential package bids, 

and other issues in package bidding  auction^.'^ 

Similarly concerned, Leap pointed to undesirable potential effects of the 

Goereemolt proposed pricing rule. l6  PA Consulting Group criticized the proposed linear 

programming approach to calculating current prices, effectively a black box for bidders 

making it difficult to predict which bids will win in complex situations and having a 

detrimental effect on tactical decision making. l7 As a more general criticism of many 

package auction rules, Verizon correctly noted that "[l] engthy auctions are resource 

l3 Comments of TDS at 4-6. 

l4 - Id. at 11. 

l 5  - Id. at 2, 12-16. 

l6  Comments of Leap at 10. 

l7 Comments of P a  Consulting at 2. 
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intensive and thus costly to all bidders, both large and small."18 Ausubel, Cramton and 

Milgrom note several disadvantages of simultaneous multiple round auctions with 

package bidding, including minimum bids that are difficult for bidders to anticipate and 

understand and opportunities for collusion. l9 

No party disputes the point made by TDS and Leap that the proposed 

Goeree/Holt experiment may lead to rejection of some package auction rules and 

mechanisms as excessively confusing and ineffective. The lack of interest in Auction No. 

5 1 did not yield useful real-world information on the "current price estimates'' algorithm 

or package bidding.20 

If the FCC develops an interest in pursuing an experiment significantly 

different from the Goeree/Holt proposal, the FCC should issue a new public notice and 

provide an opportunity for comments before proceeding. For example, the clock-proxy 

design does not solve the potentially detrimental effects of package bidding on small 

bidders, but rather thrusts the FCC into the central arbiter role of setting starting prices 

through the clock phase which can strongly shape the auction's outcome. This role is far 

less transparent than the straight-forward formulas the FCC has used to set minimum 

opening bids based on population covered and licensed M H z . ~ ~  Moreover, the algorithms 

l8  comments of Verizon at 3. 

l9 Comments of Ausubel, Cramton & Milgrom at 1-2. 

2o The FCC should not rely on the Auction No. 5 1 experience in adopting rules for a 
larger scale, high stakes auction with many bidders, hopefully fulfilling the statutory 
mandate to include many small bidders. CSEA, supra, at para. 42. 

21 Contrary to the FCC's discretion during a clock auction, the FCC in Auction 58 
complied with the Administrative Procedure Act by providing notice of its proposed 
formulas, an opportunity for comment and a reasoned decision on the record to support 
its selection of minimum opening bids. See "Broadband PCS Spectrum Auction 
(Footnote continued next page) 
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used to assign channels and sort through bids in the proxy phase are again not transparent. 

Spectrum is not a commodity that can be purchased without regard to frequency.22 All 

bidders, and especially small bidders, benefit from clear, pre-set channel plans for 

spectrum in usable block sizes. 

Professor Roger Myerson and other economists showed many years ago 

that negotiation problems of the type created by the "threshold" problem typically have 

no direct or arbitral solutions which are economically efficient.23 Therefore, any 

package-bidding procedure will leave small bidders disadvantaged relative to larger 

bidders. In attempting to deal with the possibility of l'exposurelt problems through 

package bidding, the FCC would find itself dealing with the necessity of creating at least 

some insolvable "threshold" problems as well as greater complexity in setting starting 

prices, computing prices in each round, and determining final prices and allocations of 

licenses. The FCC has conducted successful simultaneous multiple round auctions 

without package bidding, and should avoid the disadvantages, complexities and dangers 

of package bidding in large-scale auctions. 

Scheduled for January 15,2005; Notice and Filing Requirements, Minimum Opening 
Bids, Upfront Payments and Other Procedures for Auction No. 58," DA 04-3005, at 28- 
30 (Sept. 16,2004). 

22 Different blocks within a single band can have different incumbents, different 
interference issues, and may be valued differently by various carriers depending on the 
fiequencies of the spectrum each carrier already holds (blocks spectrally adjacent to 
existing licenses have greater value). 

23 Sinal1 bidders forced to share the "threshold" burden must at times fail to reach 
agreement, even when there does exist an agreement which would benefit them all (by 
topping a package bid with bids all are willing to pay). See R. M ~ ~ P s Q ~ ,  "Incentive 
Compatibility and the Bargaining Problem," 47 Econometrica 6 1 (1 979); R. Myerson, 
"Two Person Bargaining Problems with Incomplete Information," 52 Econometrica 461 
(1984). 
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Conclusion 

The FCC should use the comments of TDS, Leap and other parties to 

improve the Goeree/Holt proposed experiment. The experiment should develop 

information on small-bidder issues. With design improvements, even this simplified 

experiment may lead the FCC to reject some package auction rules and mechanisms as 

excessively confusing, ineffective and detrimental to small bidders. 

In the FCC's seminars on combinatorial bidding, comments and other 

statements, economists have pointed to major flaws in proposal after proposal for 

package auction rules. While one or a few large, national bidders may prefer package 

auction rules which inherently disadvantage small bidders, the self-serving preferences of 

a few do not reflect the public interest. 
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Experiments cannot develop package auction rules which are free of the 

"threshold" problem handicapping small bidders. The FCC should apply the successful 

rules for simultaneous multiple round auctions without package bidding in large-scale, 

high-states auctions, such as the upcoming auction of Advanced Wireless Spectrum as 

well as several other planned auctions. 
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